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(57) Abstract: ^ 

PURPOSE: A mobile communication device including 
an antenna array and a method therefor are provided 
to minimize the influence of fading, interference, and 
noise and maximize transmission throughput by 
feeding back information according to a downlink 
characteristic of an antenna-classified space 
channel between an MS(Mobile Station) to a base 
station. 

CONSTITUTION: The first to Xth MSs(20-24) 

measure a downlink characteristic of an antenna- 1 

classified channel from a signal transmitted from a base station(10), determine information in which a 
correlation characteristic of the antenna-classified channel is considered based on the measured downlink 
characteristic, convert information into a feedback signal, and transmit the feedback signal to the base 
station(10). The base station(10) receives the feedback signal, recovers information from the feedback 
signal, performs a basis mapping and a basis conversion of a dedicated physical channel signal by using 
recovered information, adds the converted result to pilot channel signals, and transmits the added result to 
the MSs(20-24). Each of the MSs(20-24) and the base station(10) has an antenna array. 
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(71) #^.9! -4Hd*I*HMJW 

%7}5L ^QX\ 416^*1 

(72) ^7.} 

# 7] 51^ Al ^«>*^o>^S404*1201^ 
$7)2. 

*\ A l ^ 4?>i ±* 1 685-S-*«»>J*S2* 1 1 0 12. 

«>uh- 

# 7] 3£^«A] ^ Al ^ Ai^rt aIo^e 806-S-90 1 ± 

3 7) S-8-9J A] 71 **4Hd #^-71 ^ 

°l#t*l 

9J^ ; t^Aiy-^.^.^ 1 ^.3 1 _ 15 

% 7] 5^ "eM *}-§- 1 cfl -f o^e i 09-^240 1 5. 

(74) cfl2l9l ol<8« 

°lsfl<3 

^V^t 1 : 



(54) ?>Bflq- <H 511 ^1 » £^«Hr Ol-g- Jf-A] #-*l * ^ 

<H3M* S^V^r ol^- *A1 ;g*l w Wo v^ol 7flAl^i^. 9iEfli4 <H^|ols. ## it^fe 7)^1^- * °1^^T # 
9H|i4»g ^fl^oj a|^ j§.^,g. hv^^. ^. 7] QTHnji, #7) ^Jil- 4« Al^S. 7]Al^O.^. ^ 

l^l-i- ^l-i-^-^.5. ^i*s>fe 7l*l^-§- ^wlsRr 3j-§- ^J5..£ *V4. aelHS, ^ jfl^aj q. 

^* ^-S-* <>l*^«.£-¥-^ 7lAl^-o.s. ^«Al7lH.3., ^ ^ #-§-21 <3#-§- Jldt^-Al^ ^$X^r^ 

# omsf ^ C-flolBf ^-g- ^01^-Al^ ^ JL3].# #^Cf. 
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£ 4 

£^21 gig 

s. i£- ^-^ofl si^ <?MM- <H3H» S^*Hr oi^. ^.a) 71)^^1 i-^£o]cf. 

£ 2^ £ 1<H1 £Al^ o]%. ^.a] ^oflAl ^^S)^ .g. l^ofl o]^. ^-Al ig-ig o} <y Ag A )^ ls g^s^l ^^v = s 

J£ 3£r .£ 2°1| iA]^ ^)130 cfltF "S- ^"^ofl 2Jtl «y. -a*H« -a^s>7l 21^ 

£7^£21 SAl^J ^]32 tfltV o]^ <y AjAlcjl-i- g^S^l 3$- s^-f^E oli}. 

£ 8£r £ 1<H1 HAlfJ 7l*l^S] t^ofl o}*V ^ a]a]o}1<>] ^.^^olnf. 

£ 9^ £ 5°f| *)1 100 t&tIH cfltt ■& ^ofl SI*!- «>^t!- °J. 4^H1» ^^*>7l ^tt #S.-^-^eo]c}-. 

£ 10£- S. 6«fl £A]^ aflo]AlA, ^- ^o|l <y AjAHs) -i-elsiolrK 

£ ll£- £ 3°)1 7fl50 #74H tfl* iJ-^ofl 2}^ $J 4^H1« ^^^71 2}^ #S.^-A>Eolcf. 

£ 12^r i liofl *fl50A ^©Hr i 4<H1 £.Al^ *f|4}Jf2l M. ^-igofl o^V <y aJa]^^ ^-^so] 

£ 13^: £ 7°H 5EAl£ 7)1312 #7lH cfltb ^ofl 2RV hV^^- 2J ^JaHH. ^ t }7] ^S.-$-zYE.°)^. 

£ 14^=7 £ 14011 ^ahi» £ 8°H ^a. -^-¥-£1 tJ-^ofl 21 1!- «V|J-2l*)- <a 4/.HI21 fa 

£ 15^ £ 3°l| £A1^ 7fl50 ^TlH cfltt ^- ^<H1 21^- cf^- ^AHll- ^^sJ-71 21^- #S^-a>eo1c).. 
S. 16-fr £ 15°fl £A)^ ^aH1# =^^S>^ £ 4°H £Al^ Sfl^Jf2l ^ ^-^oH 21^ t^€- -g^HlSl ^.^£01^. 
£ 17^- £ 7<H1 £^1^ 7)1312 ^TlHl cfltb ^- 21^- u>#3]?!- cf€- 4^H1» ^^S>7l 2lt»- |i^}Eol4, 

£ 18^- £ 8°fl £Al^ 7^^. a^a^«.si it ^-Tgofl 21^- cj-^. A] A} °ll 2} l-^£f>lcf. 
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W' ^' 7l '^'* 1 ^"2003-0017946 

#*>fe 7] # ^ 3. -g-o)o} ^efl7]# 
*r*r °1* #*! *<r*l ^ U-^ofl =r?V ^Jolcf. 

aMI^H ol-g, ^-Al Ali^J^ PCS "l^f- *4] Al^Efljq. -g.^ ^cj. jL^cq cflol^l- ^^^rf. -B-^, 

* cfl^ 3E -g-f}- ^(W-CDMA:Wideband Code Division Multiple Access) *!-§-, ^}^r %-7] 
^■il CDMA - 2000 (t+ir ^« 4# ^#) «o v ^* ^ ^ W5. £ i^j^jn. 

O.5L ©1* ^Al Al^Efl O. ?t 7]^^ ^ 01^^-0] 2 A|5fe t 1 ^^. o]^ ^-AJ A)A-^o)]Ai 

tflolEl* ^s>7] ^ISflAi H]]o]xg (fading) 34 °1* *fl\|Sl ^ofl CCfs ^ « A>-g-^>^ ^-Aj^. ^ 

i^-Sflo> tVrf. 3f]lol^^ ^o.^. -f-Alol l-^e>7l] Elfe 3* «^lsl-7l *frq <L3_ r}o)*i)X\z] A|~8-*r"l. 

o]Z\i& cfol^AlEl «J-^lr^ «m-o] ^ z}o)n] a]^ ( spa ce diversity) «<H=1£- 

yW.. ^ >M-8-*rfc ^V-8-x>s-^ Tj-Aj-g- 2^3^ ^ SZ71 nfl^-Ml flojt o]^ J5LA] A)i^^- cf^ oVe]]^ 

Alfe ^1-^ 5>l4<a 3|M<3-§r ^*flo> ^t}. 2)m:S>>g, 3|lo)ig ^ ^a] Ajjro) ^s.^. dBo)]Ai ^ dB ^>Al # 

i^l?]7l nfl^o]r^-. KJoUg* $ ^^\7] ^SflAi 7 >A] cfol^A}E| 7 }^o] <Q^o] CDMA w<H^ 

A]<g ^-A> (delayspread)# t}o]v)X\ib\ ^A]s]. fe eflo] a ( Rake ) ^Al7l# 4l«|tiKil Slt^. 5)lol 3 ^Al7l 

^ 4# ^S(multi-path) -tl^l- ^ cfo]u]A]El 7l#o]cf. ^e^q-, o] c|.o]tt]A)E) 7l#-g- a)^ ^-AVol a|. 



h (Interleaving)^ ^"3* °1 **>fe ^r 0 ] *H A 1 (time diversity) i5.eflS.(Doppler spread) 

*im*r*1# Si-el a.^A>^fl^oJlAi ^ong^-^sj.71 r^o]w]X\^] 7 } A>*^cJ.. cfololAlEj^ 

•X- 7fl OlAj-o^ ojEflu|-#* A]-^-«>^ HJ-A1 O.S.Ai ( 7> -a-E^ofl S^gfl Aljr 7 > %}o]^d\) ^ ^ o_ o> E fl 

M-* =L *\±9 ^Hi>}$= Htqo]^ cHBlAlElfe ^A) o>Efll4S. Ol-g-^ ^A] o> B fll4 Cj-olBlAlE)Sl- ^A] 

t^Wt 0 l-8-W>fe "a-^lM- Cl-flalAlEl^. ut-^Cj-. Ol^o^ ^ o_ Hl ^. ^^^^ oJ. Eflu} . c).olHlAlEH- 

^Al§>7l ^#71 n||^.o)l, 7lAl^S} ^Al o>E)]l4 CfolBlAlE) Af^-O] ^Aj-^cf. 



#A] ojcflul- cl-olulAlElfe ol^o.5.« E ^ t}£ ^H(downlink) ^iL« 7lA]^-ol Bil^I£ (closed loo 

p) A°)v]a}^2]- o^^o_s_^b\ AlAl^-o.^. fll^-ol &i=. 7 fls a (open i oop ) a|^ cfol nl a1 7> SJc)-. a!^ cfo] 

Hl^lEl^ ^fl^fil 3.7l# ^^*>ol 2|3 £1 7>^Al# #^Cf. 7lAl^ ^fl^Sl 3_ 7 }S^ ^Aj-^- ^.^s> 

71 °Hiq- ^-S-slfe °]^-& *«B ^ll^si 3 7l * fl-s-fr 

-H ^€ ^^21 371 * ^Aj- JjjJiS^ 21AJ51 7}^ A]* #^cl-. 



VW.. ^Eim- cl-olHlAlEloI|Ai oj^q. =- 7 > ^7>S r ^ tq-OlUlAjEl Jlu4 « A]^ cfl ^Ulfe Tfl^ ^51^^-, t+ol 

HlAlEl SSl-o] 7fl ^ 7lAl^-oflAi A>^.§>^ oJ-Efl^^o] 7 fl^( 5E ^ i AjJ^r A]^Sl^ ^S)7> ^7>«-ofl' 1^2} ^ 
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°1 »>^-3)«V4. 



°l3M(arrary) <$t]M Al^ig^g- ' ^ ^3. Ui",) (beamforming) a]^ - o] e). ^-cf. o] nfl, c^o^aIe] <4 

°l-t7W£ 9m ^ Ji» o]-§-s>^ a)^eJ^- c]~°- ^ 3 ajiPj Al^^.ols). ^nf. Jg.^ 0.5.*!.^ 7 ]x]^°.£. ^ 



-fr^ «<M IMT-2000 S^^- #*H«?1, 3GPP (Generation Partnership Project) R(Release)99 27fl ?VEfli+ 

3?} 4 -x-H cfo)a]AlE] w o >a] ojEfli-f c^Eflol(TxAA) Afll £H Afl2 £Ef ^e»s>Jl ojcj. <->-} 

7]Ai, TxAA ic7loH^ a)]^ %o_3_ *= 0Hfl.4s.cq ^a^j..*. 7]jt TxAA A2 3L^¥: SLJEl-2f 

oiH a(]°># 3 ^ <?>Eiiq-i-^ ^aj. ^ov o]s- £ flSAiatr. TxAA Afli a.= « XI 2 JZ-H.^ -8-3 ^ im 

T-2000atr<?! UMTS (Universal Mobile Telecommunications System) A]^^^- S^^- t^-*)) 3GPP°11-H ^ 
Yr ^.(specification)^! 7flA]£jol 



s)l -t-H ^ cfol^AlE] H 0 >A^sl TxAA 7fll £H 3E^t ^12 2-£tt ^-g- °1e}M o_l Efl 41" A>^-*>^ ^ E fl o] 

ojEflq-s. Z}Z|-o1| cf=- (complex) «fl^>^- 7^^1# o] 7 K>£^ nM^r*. <>1 5)1^1 ?}-Eflul-o)] ol7>S)^ 

7}f^^lfe ^S.Ai efl.3. s.n| w=n * (wSfhvr «lEloltq-.)» A r-8-^cf. o]t}, ^ ^l^flS. SAl^ 

^E-l* ^AleVjl, ^ SA151X] ^«-2}« aAltlcf. <^7]Ai, h ^ 0)^0} ^^o)51 w ^ A-} 

# <HN°1 , ?>^^T ^E^Olc}. 

«a«>^ ^-Al Ali^^s. ^ =^3H= ^.^ w (FDD : Frequency Division Duplex)^ A>-g-s>^ # 

* Afl^s]- ^Al m.^ 0 ] cfs.71 nfl^ofl 71^1^-oflA^ 5fl^( h )^- <£7) ^ ^ ?fl^.Al^o> ^ 
Cr. *!!- $\n TxAA Afll as m¥r *]2 5L~¥r *m *H*L(h)3-*?-B] ^>7fl « 7>f-^( w ) ol*^o} ^S}-aj 7 1 

ilifl£S ^Aj5)o^ c^cf TxAA Afll ££h 7>^a1( w =[|w, lexpOB ,),|w 2 |expOe 2 )])(w, 4 w 2 ^ ^ 
^■Hr^Cr.) =8M ^ fl^J- ^-g-ofl Sfl<a-s>^ 9 2 - 9,^ ^ <a=^>^c>^ ^^-Al^rf. nj-HfAi, iHAj-3 

it /27> 51 JL <$7.}$ 2ltfl a /47f ^cf. ^fl^ J:^^. ^ol7l 3*0 D fl tr?V ¥ ^ *V «1H D J- 7flA]( up 

date)s>^ ^Afl(refine) ^^-c}. ofl^. s.^ <= at^S^ (b(2k). b(2k- 1)), (b(2k). b(2k+l) 

>H7)Ai, b ^ TTfl f> ? > #^-( s iot) fll^rS)^ H)Ef ^nlt!-r4)ol 7>^*V£^- TxAA AZ £E^r 7>^a] 

^ ^Aj-2). o]S^- 2.- ffl^Aj^lc}. ^Aj-o. 3Ble S ^^713. O] S.^- ?)] ^-A] ?J t}. 4^ , 

^Aj-Sl ^'ga-fe it /4<>}SL ^tfl K /87> ^t}. fll^-o) J:^^. ^ol 7 l ^*|) ofl 4U]e ^ ^. h)ed). 

^^(progressive refine)S.S.# AV-g-tbCr. ^^Il aS.<H]Ai z]- H)e^ zjia^ h)] o] a] ^ (basis) ^ 
^1^. *!J£« ^^1 .2.^^ nel^- ?Ja1 ^cf. 

TxAA Afll ££ ^ Afl2 = ?>Efli+ ^ Al^( space _ tlme ) ^^o] nfl 4^-2}. ^ 

tb^m- ^7} ^7>*>^ A ^Eflq- ^S. 7>^^]# f|§Al^O> ifHl ffl^-Al^ ^jlil- go] ^-7)1 s]<^ oi^sl O] 

^ #£o]1 trj-B} ^.Ai a^^ ^5}Al?Jcf. oj^o^ sflong Afl^oflA^ ol^sl O]-^ #£7> tef^l^ Al^-?> 5fl^ 
£31-7} 4]5}Sl°S., Afl^ ^jjiSl fl)^. #.£7V ^7>«flo> ^C|-. tr)-Bl-Al ^ E7 > t^^5l<H aZ-*^, ^7} ^ 

7>^-°fl tt}-2} ^7>S>^ ^Mfe #Al A^J^-^ xj*>Al7]^ |jff ^efltlCT. 
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i}-§-J2..3., <&*]}^l} 7]$7\ $&t\ ^-JLSl^l 4 <£Eflu|-<q ^^(correlation) °1 ^7}^. <>1^7fl 

-£ ji# ©l-s-sfl «^<H1^ l5}-7l- <a<Hq-^ ^fecf. s^DjixAA ^lias. ^ *02 s.s.*=r ^-g- ^«V^ 

¥ <?rEl]»4-i.2] Zf ^fl^O] =-^2jO]^ *H o(OHS, °}-Efll4 ^<2f A] ^7_V j^O] SAj o] 

*=r Jl-gr*} ^-5- ol-g-si ^ £4. 7))tr7>, if- ^Bfli4« 2711 fief go] A^Sffe ^ofl 3-g-<a 3] 

« #*1 **>^. 3711 oiAj. oje,]^ A>^-tb^2. e>c^£ 4-^?!: -^-g- ^ SH}. 



If^l ol f.^> S}^ 7l#^j 4*1x7, 71^1^4 o]-f-^- /.}<>]<% ^*fltrRr -a-Bliq-t x^2) S}<8= -S-Aj-§- a><^^. 
t SUfe «?]41>4 <Hefl<>l» 71*1^4 o]^ofl i^-*}^ ol-g- ^f-Al ^l^. ^l^-s>^ c|| 5>i4. 

^ l^l o]^-^V 5>fe 7l#aj 4*ll^, Aj-7) oVEflq- O^efloll- i«-*>^ O]^- ^Al ^oflA^ ^tgs]ir O]^- ^-Al 

^Aj X]-g- 



^•71 o]=-7l fl«H, <?rEfl4 <He)lol# Zfzj. ifl-sj-fe 71^1^" ol-g^-§- ^ ^. ^-^ofl S)iQ. 0]%. *A] ^1^, 

^4 7l^l^-O.S-¥-El Alx^El *>H»4^ ^fl^^ SV* ^Rl# ^^*>J1, ^£ Aj.7] f^ffr «LAj .O^Ei AJ-7] 

ojEH^ 4=-Aj^g- tiV^*}- #71 ^SJ-JL, Aj.71 ^- 7 ] AlJlS. ^^-S>0^ Aj- 7 ] 

^l*5>fe «J Aj-71 *H«- Al^S. ^AlSl-Jl, ^A]^ Aj-7] AJ3:^L«-Ei Aj- 7 ] Aj-^ ^^S. ^-^^Jl, Al-g- 

^ AJJL-I-^ 7>A]-s>a, 71-A].^ Aj-7] ol-g.^-O.5. ^^s>fe 7lA]^-O.S. ^Aj£]^ ^o] U>^Z|^nf. 



C].=- 4^3- o] 3-71 ^«B, ^rEflq- «H«0«>1* ^ ^fe 71*1^- * o]^# ^ o]^- ^-Al ^-AloflAi ^^S]fe ^- 
^^^1 O)^- ^-Al « 0 >^^ ( Aj-7] 7)^0_S.^ Al^^El <y-EHq.it ^^2] *].Sj: SAj^- ^^*>J1, ^-^ 

?! ^71 S.Aj AS « E ^ Aj-7] ^EflM"^ Afl%|o] Aj^- S.Aj# «><g^ ^-7] ^Ji-a. ^^s>J7, Aj-71 ^7l ^Jil- 

^B«- AlJ:^. ^^S>«il Aj-71 7lAl^- 3*«Rr ^711 * Aj 7 ] 3| g. Al^a ^AlSli, ^Al^ Aj 7 ] 9])^- AlJlS-^El Aj 
71 ^-71 ^iL« ^^Sli. #Bl ^-^^ Aj 7 ] ^-7] ^Ji^ ol^.Sl-0^ UflOlAli ofl^ « OlolAli 

^<a*s *m Aj^s-jq- 7>A>§vj7 t 7>a>^ ^41-1- Aj-71 oi-s-^s. €**v^ 0]=^^]^ 

5JO] U].^-3] 5>Cl-. 



°1^K ^- ^r^°fl sltb ol^lol* i^Vfe o]^- -ff-Ai Aj^o] ajaHII- zj.zj.sj ^ ^ q. ajaHIoUa] 

51 ^- ^T^oll £lt}- ol-^ -f-Aj «j-^^. ^ 4^-4 Z>ol 

£1^^ ^ olefl^l* i**l-fe ^a]21 71)^=^^! 1-elss.A-l, 71a1^-(io), *m, ^12, ... 

^ ^HlX ol-f-^"l-(20, 22, ... ^ 24)S. ^Qx*. 

IZ2¥:S. lofl £A]^ ^1^- Jf-Al ^-AloflAl ^^51^ ^- ^-^ofl 3J£ °l-g" tJ-^S) 91 ^/Ht ^^*l-7l fl^ #S 

-fA>HS.Ai, m# At^a ^-sVfe ^7^1(^130 ^711) « A]^ S .«El ^-71 ^-S-Slfe ^7fl(^l32 ^) 

5. o] =Lo];*lc! 



- 5 - 



\ 



^7fl^-sl ^-2003-0017946 

£ - *flx o]^»(20, 22, ... « 24)^r *<a«- 4**8«M. °l«-^(20. 22, ... 24) 

3? 71*1^(10) "?>Eim <HN°1* **! °l*^-(20, 22. ... SE*t 24)£r ^«7l uHW «fl^4. <H 

i= °1*^(20. 22, ... 24)-£- 7]*1^(10) AJL-¥-Bl *>£S.*l=l 7lx]£? (10)41 <H Bfl°l2l 

tt<m-l| (downlink) ^(H)* ^3*Ka. ^€ Sfl^ «HS (H) AS-Y^l «?>^^ ^21 

^-§r >£•?!?)• ^-71 ^}iLl- ^^*>ji, ^€ #7l ^Jil- *\s.3. 71^1-^(10)^.5. £44^1, 5H3 

(H)A5.^-el ^^tb *ll°H^ ^4! ^-1^1-* ol-8-sH ^ja.£. ^jh-j^e! 7i^l^-(io)oflAi 3 

Jit *fl*)tM-(*l30 #31). ^7^, -ffjL^ BflolAl^ ^2.$, -S-JL^ aflolAl^ ^ -B-Jl^ sM-g. sin] 

°l*h *fl30 #7)1 ^ °1^(20. 22. ... 24)°1| cfl^ S)^ ^Hff ^Jf ^ S^** i}.^ 

£3fE 2°fi ^130 cfl?j £ g-igoq si?}- *}%^3t $J -a*M* ^^*>7l 3$ fs^ssAl, *me\ 

^Hl(H)* ^^Rr #711(^140 #7fl), ^(H) AS-^-El iflviSl ^-71 ^a.?] miolAli 

»4 -B-JLtb «1H^ &!■■§; 33*H5- ^7fl(^l42 ^Tfl), ^"71 ^Ji« ifflft <M51S. ^«r*Kr ^711(^144 #7fl), 

"JM*]^ ^^2)- ^Al ol^-s>ol ^.9.51 ^Jil-£ ^fSfe ^7^1(^146 « *148 #7fl) « ^Ji 



Sfl^SRr #7ll(*)l50 ^7411r)S. ol^-ol^lcl.. 



£ 4^- £ l«fl £Al^ *)U, *fl 2 , ... <£i- *flx o)-g-^(20, 22, ... St¥: 24)21 l^l Si ^ «>^^> V. ^Hl2} -ft 

o>Efli4 <Hefloi(60), °1^- jq^g ^ ^^«. (62 ) t oi^ ^- 7 1 ^a. ^^Jf(64), °]&^ $7} ^s. a°J5-¥- 
(80), BflolAli ^ ^^^-(82). cl-f- ^Bflq- DIME} ^#-^-(70) ^ ^a. sl)^^-(72)5. <$7}*\, ^ 

°fl S-S- ^-=r7llSl Als-l-g- S^lS>i, 94^.^ ^-IS 711-1- a^-1?}-^. 

£ 4<H1 SAl^ ol^ ^ s.Aj ^^i?-(62)^ 7lAl^-(io) o.S-?-El 4!Jl1- ?VEflq- <Hellol(60)* 

^€ -5dJlS.-¥-El «L>^1M-^ ^ll^sl s>^= ^(H)[^7lAi,H^r ^^olcl-.JC^ls}, ^ ^l^fls. SAl^ 5)^- «qsl 

« a^lS>J7, ^ ^1^15. SAlSlAl ^ ^ i2}2}t iAl^Cf.)* -%^SVTJl t S-^g ^fl^Sl S>*J: ^( H )* 

^ ^"71 3iJiL ^^-?-(64) ^ aflolAl^ >*D^ AgA^« (82 ) S zl-4 #^^(^140 ^Tfl). «^7H, ^fl^Sl S>tg= ^ (H) ol 

7l^l^-(10) -O-S.-?-^ °1^(20, 22, ... £tt 24) AS. ^Slfe ^^S) -^^3}- 37l# Slol^-cl-. cf, ^fl^oj 

^ ^(H)Sl (column)^- 7l^l^(10)Sl ^1^ 2jtt ^^S. ^JS|al. «(row)f ol^( 2 0, 22, ... £ 

^ 24)S] =^AJ <?jEflul-o)l al^- ^fl^S. c^7lAi, ^>Eim^ 7l^l^-(10)°fl 3L^El ^114 olefloH ^Vfe 

Mm 21d1s>3., <?>Elli4^ ol^.^-(20, 22, ... It- 24)<^1 ^1 «H efl °H ^s}^ ^Eliq-s. slnl^cl-. 



O 



^40 ^1^1, ol^ #71 ^jiL ^^^-(64)^ ol^^- s.^ ^^-^.(62)^1^ ^-?V (space) ^ AS. *B^Sl 
Z}** ^- A cl (H) iS-r^l «11 (basis) ^? (vector)* 4 bIHa^ ^s.^- ^^*>ji, allolAl^ ^^s.^oflA-1 -S-Jl^ 

^l^-i-Sl ^(0l5>. -B-Jl HflolAl^ ^ tt4.)(N B )(^7lA-] i -B-S. HflolAli ^ 71^1^(10)21 <H «0 °1 ^1 ^1 Sfl" 
¥1 ^EfluH-Sl 7))=^ 0l5>0lcl-.)» UilolAl^ ^t-i-S.-?-El Tfl-a-Sl-Jl, 7^1^ -fj-Jl BlHA^ ^(N B ) u ^^\ »fl >-l 

^ «)E1«(V, ~'VJsjB ) 3 * allclA)^ SKI, - I [mb )« -B-atl- HflolAli #71 ^fiS^I ^^*V^ #^ 

^■4(^142 <27)|). ^7lAi,HSl <gSl ^^--i-^- 2l?> ^ofl rflSB ^SflAlJl, *gsl A^^-S-O. ^A] o>B)lu)-o)l 

21^- ^LHl tfl«fl ^Sfl^lcl-. 

ol*>, £ 3ofl £Al^ ^142 cj-T^l ^ £ 4<^1 S.Al^ ^J-71 JJliL l^^-(64)2l -g- Si?}- ^aHIs.^- 

5 5^£ 3°11 £^1€ ^142 ^ofl cfl ^ ^ ^ ofl si $ aV^-^tb <£. ^^H1(42A)«- -M^SW ^ . 
HflolAl^ «1E11-( V , ~ VantT )[^7lAi, antT^ - °J^iq-2l ^# q-Ef^cf .] *o)X\± ft^Q , - ^ ^AjS> 
^ -S^K^lOO ^711) aflolAli ^§(1 , _ i amT cl^.s>ol -B-s B)HA]i ^(N B ) c v>#2l -B-a^. uflolAli 
^^^(v, )4 -R-jLtb tfflolAl^ at(l, - i NB ^-5>^ ^1(^1102 9 ^1104 ^7fll-)S. 01=01^4. 

£ £ 4<H1 JEAl^! ^-71 ^a. l^-?-(64)21 ^- ^ofl sl^- «J ^AHl( 64A )sl wflolAl^ ^ 

■¥■(120). -5d«!-¥-(122) -a-JL bH°1a1^ ^ 711^(124)5. ^^4. 
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5. 6ofl ^Ha^ ^-¥-(120)^ ^•^•¥-(62)5.^- El °J 3 1!" *11 W 2} 4*4 (H) -°S.-?-Ei wfl 

OlAli *^^^- ^-Sfl WfiOlAl^ ^E^v, - VantT )2r «fl]OlA]i I antT )£ Ag^«Vjl, HflolAl^ ti|E) 

#(V, ~V antT )4 BflolAli ftSOl - IantT )* ^<Wl22)j=L ftS)*^ ^« ^11 ©1 *1 — it* (I , - I^T ) * 

-ft-S. HflolAl^ ^ ^l^}-¥-(124)S.£ #3Sr4(*lll00 #7fl). <^7l^, BllolAl^ ^Hjo S Ai, al-fr -g-*l (EVD:Eigen v 
alue decomposition) ^ . ^-o} & (SVDrSingular Value Decomposition)^ Sltt ^S\S\ bIHa^ 
(orthogonal -normal basis)-!- ^l-§-s|-fe *&<3 -§-ol Sl^, bIHa^ -g-^>?Hl cfl«flA^ •• Matrix Computation" °1 
Er^r ^I^S. 'G. Golub'Sf 'C. Van. Loan'©!) £l«() ^#S]J1 3 «H (London) ©A cfl«KJohns Hopk 

ins University) #^><^1 2)m 1996^5.^ ^©fl 7 flAl5| <H ©Ji}. <&©4, ufl©^^ 0.5^ ja-jf -g-^tH 

^1100 -ffJL Hflol^li ^ ^il^Jf (124)^ ©j7flSJt(V M )* S^fe HflolAl^ 7fl^» 

7>*3€ ^41- -B-Sl Hflo]A)A, ^( Nb)S .a1 ^^^-(122)3. #3^4(*fll02 ^Tfl). oil- -R-a BilolAl^ ^ 7)1 

#-¥-(124)^ Thg-Ej (D]3E.Al) i^fls. =f.^ ^ ^cf. ol nfl, ©)7)1&(V thl )£: '0'©H 5-A>^ &0..5L 11^4. 

^1102 ^W-H, ^^-¥-(122)^ mioW^ ^^-(120)S.^-E-1 ©J^ aflolAl^ «S]Eil-(v , ~v antT ) ^ «flolAli & 
*(I. -W ) -n-a BflolAl^ ^(N B ) D v}^-S) -©-a^ Ufl©!^ x*) Ei # ( v , ~^ B ) 4 -R-Jl$ Hflol^li ##(1, 

~lNB )* -?l^*ral, -frAtt HIM -Mi *M«(v, ) 4 -frSl?}- SiM^i ^(1, $ 

J£ i»J!-?-(80) ^ BflolAli ^fl^ ^-¥-(82)3. #^^.cf(^i04 #7)1). <^7H. ^#3^ h}-<4 £0], ^Ji sfl^ 
-¥-(72)Sl ^AHofl a}- el-, AjEflJjL (122 )^ -B-J:^. mlolAli | Sfl^^(72)S %^ ^SL 

»142 ^Tfl^oll, 7£ 7 ) ^^".(ao)^ o]^ ^-71 ^M. ^^-?-(64)oflAl ^^^1 ^-Jit}- alMA]^ tf)El-t(v 

1 ) 2 r Hflol^l^ a* (I, - I NB )# <a^*f31, °J^^ -n-Sl«: Hfl^Ali ^, ^1 ^iL» 7l^l^-(l0) 

—-3. ^fl^l^l^Hl ^1^-t!- ^H«- ^1J:S. ^€-*>Jl, ffl^r -M5:# ^Eflul- 0^01(60)* -f-Sfl 71^1 ^-(10) .9.5. # 

^^cf(^44 ohTll). °l7lAi, n!fl«;S>7Hl 3^-Sl-cHr uflol^l^ ^S)- $-3.® tj<>l«lsl^l 

^* ^5L2] 2li 0 ^W1-J1 ^>^-« ^ 7^3] Al^.^- ^ElssjAj (TDM:Tinle Div i slon Multiplex 

ing)H-cHr Sialic!-. 

°1» ^l«n. ol*^" ^71 i^-5jL(80)Tr ^-71 ^^}-¥-(64)S.^ oj^V ^-7l ^a.?] -fhitb «fl A] ^ 

^ -£-!-§- S^*VJ1. ^4** ^1^-U- ^^H, ^1^.^- cf^s}-^ aIj^a-I ^eflo]( 60 )s. 

*«n 7lAl^-(io) £t> -S- ^r^°l| 21*>?1, ©I**? ^-71 i°j?-?-(80)T=- Al t}^$\- cflAjofl 2E 

^-^ 4^3- £^ ^-^ cf^Sl-* ^51 Sa^r. 

^1144 ^Tll^ofl, aflolAli ^«.(82)^r ©1^ ^-71 3iL ^^-¥-(64)°11^ -R-J:?}- *HlolAli ^|E^-l-(v , ~ 

v NB )i4 -B-J:^!- aflolAl^ iJt-i-Ci, ~ I NB ) ^ #^^-(62)^^ o. S ^ll^Sl s}^ ^ 

(H)« <tm#o} cf* ^^1 121- ^-o] allolAlA, ^fl^(C)* ^§^*VJl, ^<?^^ aflolAl^ ^(Q-g- t& <&tf^ x^o)^ 
^#-¥-(70)3. #^^(^1146 ^-^1). 

1 



^1146 ^^l^ofl, cff^ oHflu). cfloltl ^#-^-(70)^ ^ellol( 60 )s. ^ 0 J =1 1> ^r^l ^liL*^ BflolAl^ itfl^ ^ 

^^-(82)S-?-El <y^^- uflolAl^ ^fl^(C)* ol-8-«M ^ t-)]o]El ^# «J-^o. S olAj-o^ ^ 

iL** ^SJil-* ^S. *H*|-¥-(72)iiL #^^(^148 ^?11). ^7^^, ^#sjfe «>-4 ^ol 

*n^|-?-(72)2l ^aHH n}E}, 4^ oj. u flu|. ^#Y(70)^1^ ^#Hlfe ^£.5. ^iLfe ^ 7 n 7> ^. ^5. <&3-. ^ 711^.4 
E-l &-§- $14. ©I nfl, Ej-^ o>tflu|- dlo]El- ^# 'S-^-fe, " Detection algorithm and initial laboratory results 
using V- BLAST space -time communication architecture" E}~b *fl-^- £-3. • G.D. Golden ' , ' C.J. Foschini • , ' R.A. 
Valenzuela 1 ^ 'P.W. Wolniansky ' ofl Slsfl ^#5lJil IEEE Electronics letters, 7 * January 1999, Vol. 35, No.l 
°11 ^a?r fe^-ofl 7flAl£lcH Sid-. 
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*148 ^Jfl*<*. $2. «fl^-^-(72)^ 71*1^(10)^ ^Ji* t}f> o>Bim cflolEl 3 "1^(70) 3.^1 <y^^- ^ 

iLS. ^Ji** <>l-g-*H *fl^*>^, *H^$ ^Ji# #^^> 0UT1* #^^(^150 #711). 

S. 2°fl S-Aj^ ^130 #7W°11. £. SAl^ 71^1^(10)^- °l : f-^-(20, 22, ... 24) o.S.-?-Ei 

^^i*>ji, ^n«r 4!±3j?-im ^-7i ^jji ^, -a-ati- him^ -R-jLti- 4^ 

*Ka, #e1 ^ Al Jr (DPCH:Dedicate Physical CHannel) ^, N7fl2l l-^-§- -S-Jl^: *1Ma1>i 
HkS. ofl^Al^lJl, oflJg^ ^^1-* UflolAli sfU^e ^^(PICH:PIlot CHannel) ^!Jl-1-[P , (k), P 

2 (k), P 3 (k), ... ^ P antT (k)]-fr 7>a>$- ^^-fr =l 0)^(20, 22. ... a^r 24) <L5L ^^^-cf(>ll32 #7)1). o] nfl, 
t^ofl tf-g- »el *m Alx( D PCH)« ^ £ ^Jit-i- #-8- «-e} a!J:(dpcH) cflA} 

o]s>, £ lofl 7l^^-( 10 )3). 5L 2 °ti £A]^ »132 #7lH cfl^V .g- t^ofl Sl^- ^AHl^-^. ;y £."3-1-8- 

£7f i2i SaJ^ ^Hl32 #7lH cfl^- ^ ^ofl o}^ <y AUHl* ^^*>7) #3-f*KE ^ , #71 ^Ji# ^€ 
#7)1(^310 #7ll), ^AS. ^iLl-g- HflolAl^ nfl^^ #7fl(*)l312 ^ ^1314 ^Tfll-). nfl^ £34* «fl 

°1A1^ ^fSfe ^7)1(^1316 ^Tfl) ^ BflOlAli ^3l~I-§- ^U^E Al^S-21- 7^*}^ ^ (^1318 ^7)1) 

£8£r £. l°fl £A)^ 71*1^(10)2] Sl^r $J -MaHIs] 1-^S.S.Ai, ^2. ^-¥-(322), »\}°)*] + bJ|^«.(3 

28), aflolAl^ ^^-?-(330), 7>aV« ( 32 4), <£b!1u|- <HelH(326) ^ »\)o]X\± $2. ^-¥-(332) 3. °$7}*), 
A ^ofl ^-Br ^7Bel Alil-^- SAlsKa, g-Sr ?!^Ai^- -Mi fl 7fl# iAl^-c}-. 

£. 2<H1 £Al^ ^132 ^7^11- =^^*>7l 41^, uflolAl^ ^a. ^-«-?-(332)^t <>1 efl<>l (326)3.-^ Aj-s^( uplink ) 

^■8- #sl *B ^ (DPCCH:Dedicate Physical Control CHannel)* ^Sfl Aj^S-^-El ^-71 

JLH BllolAli «)ElS. (vi )3j. Bflol^li: ^(I, - I NB )* ^-^SVi, ^-^^ -^31 1!" BflolAli ^^.^ofl 

Ai -S-JLtl aflolAli ^#(1, _ i NB )* miolAl>, Dfl^^- (328)3. #^sl-JI, -S-jLtb ull°lA]Ai «)El-l-(v, )* hIM 
Al^ ^S-¥-(330)S. zl-zl- #^^^1310 # Til), ol ufl t ^#£lfe B>«4 £ol, ^A^«.( 32 2)S1 ^aHH «fl 
olAli ^Ji ^-^^-(332)^ -n-JLt.1 «lMAli (I, ~ I NB )# ^^-¥-(322)S ^5L 5iq. 

^1310 ^7)1^, « (322)^ N7flSl ^, DPCH3.-?-Bl ^i#* ^^*>aL, ^ 

AS. ^ja.** aflolAli uflJgJf (328)3 #^*lcl-(^312 ^7)1). ^^a-I, ^Sj^ £o} t ^a4«. (32 2)S1 ^. 
AHH n^-e]-, ^^-^(322)^=- ^ 7fl2] ^J15L ^iL## ^£ °AJl, ^ 7tS.t\ ^A5L ^iL#* ^^tt 

5iq. °il?HHl, ^-¥-(322)^ -B-3L miolAl^ ^(N B )>?>#sl i^S-S. ^^.1-* ^a^^. 



^1312 ^7fl^oJl. tflMAli Dfl^^-(328)^ ^S. ^^^(322)S.-?-Ei <a^*!: iviLi ^^.€-<>l] «H°lAli ^Ji ^-^^-(3 

32)S-?-Bl <a^tl- -B-JLtb Ull^AlA; ^§(1, - 1n B )21 ^l^etf ^OlS *^>31, *A).^ Zl^-Sr ^0]X\^ 

^43.7-1 aflolAl^ ^^(330)3 #^*Vq(^l314 ^711). ^11» #ol ( a. (322)7 j. = 7))^ ^ U ^ 

2 ^AS. ^iL#(s mod « ^ )* ^^*>J1, N B =2?1 ^4-, uflolAli nfl^^ ^54^( Srnap ^ Pmap )^r q-g- ^^A] 
2<4 £ol ^SB^ ^ $Xt±. 

^rSVA] 2 



I, 4 I 2 ^ «1HAli ^iL 4^-¥-(332)°flAi -R-Sl*! «flolAl^ I , > I 2 «»14. 
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5. 7°tH, *)l312 ^Tflfe ^33-2-3 n>^€ t Sicf. ^312 ^]7> d>^5]^1 afec^. *fl310 ^Tfl^ofl, ^Ha] 

^ °fl^^-(328)^ #-8- #21 4lJl(DPCH)-«- BflolAl^ ^M. ^^-(332) 3-? El <yg^ -R-JLtb «floW^ &-§-(I 
, ~ Inb ) ^ ^l^e«ofl £^3)3 44 <5~S-*kH, ^41-§- m)o]A)i nfl^ Bflo]Al^ £€^-(330)3 

#3^4(*)l314 #7)1). 

ol m, £ 8<fl 5.^1^ 7]*1^(10)£- DPCCH #-8- «-e] uflo)E} ^fl^ (DPDCH: Dedicate Physical Data CHann 

el) -MJ:* <a^S>Jl, <a^^- DPCCH ^ DPDCH DPCH US-Si) dj-^s. cf^^-^fe DPCH ^-¥- 

^1314 ^7l):f°fl, Bflo)Ali (330) -rr uflolAli nil ^-¥-(328)3.^ ^33!: ufl^gS 1^14 BflolA]^ 

^3. ^-€-¥-(332) 3-? Ei -fi-it!- ^H^i ^Ejl^v, -v^b )« «8tfl^ ^4f|. Aj S 7 >^-s]- 

°1. 7}<^ 3^(x)« 7K+-!f(324)3 #3^40*11316 fc*). 1-<H, HflolAli nfl^^ ^^l-ol 2 
4 £<>1 nflolAli ^«-?-(328)^r nM- <^*W 3^ 7HV« ^2Kx)« ^ 5icf. 

3 

*= S n,.p • V l + Pn,.p * V, 



A3\Q #7)14^1, 7R]-?-(324)-^ alMAl^ ^§-?-(330)S.-¥-El 7}*±Q ^2)-(x)^ 3}-<a*H ^ -M±f [P , ( k)f 

P 2 (k), P 3 (k), ... ^ P ant (k)]-g- 7Rl5fji, 7K>£ S^** oj^q- o^)o] (326)5. #33-tK*fl318 #7)1). ^7^, 
^IJlIP.toKl^antT)^ ^* 3m 4l3i (CPICHrCommon Pilot CHannel) 3-8- ^ 

^fl^(DCPICH:Dedicate CPICH)4IJl. 3L*t 2*}- ^-ff- ap^S ^ 'i (SCPICH:Secondary CPICH) -il3l7}- «J 
*r 5a4. ^1* ^ -tlJi[P 1 (k)]7>CPICH < ?l ^-f, P,(k)^r CPICH,<H1 Sfl^ch ^ 3 i 8 

7] 33), 7>^}-?-(324)^- antT7fl^ 7>>+7) (360, 362, 364, ... ^ 366)# f>^^ ^ Si^. 7>^7l (360, 362. 364, ... 

366)^r aflolAl^ (330)3.-?- ^ <a^tb ^*Kx)» «flt*l-fe ^U^-s ^ fl ^ ^^[p , ( k)> 

P 2 (k), P 3 (k), ... £^P Mt (k)]S\- 7}^}jl, |4t < i>tfl'4 < H^l< : 'l(326)Sl cfl^SRr ^1>4(380, 38 

2, 384. ... SE^- 386)3. <^7]^, <j>^u|. ^|o] (326)^=r 7V^(324)<>il^ 7>^ o]^( 2 0, 22, ... 

5t¥r 24)3 ^l*S>fe «rf. ojs. o^gfl ov^q. <^sHol(326)^ antT7flSl -?l-Eflq-i-(380, 382, 384, ... ^ 386) 

3 ^-^^cl-. o>Efl>4(380, 382, 384, ... JE^ 386)^ 7>a).« ( 32 4)2l «fl^*>^ 7>a]-7] (360, 362. 364. ... S^r 36 
6)°1]^ 7RV^ «fl^>fe 01^(20. 22. ... 24) .^3 ^^fVcf. 

olsf, £ 5<>1] ^flioo ^Tfl ^ £ 6°fl aflolA]^ ^^-(120)^ ^ofl ^ ^j- ^Ja] cfl^ 

£ 9¥r ^E^l-(v, ~v antT )3^ BflolAli _ IantT £ 5 o1) £ Al^ ^)lioo #7lH t||« ^g- « 

^o)l 2}^ «>^4tt ^A)^(i00A)« ^^*>7l fSl^Si^, ^a] o>Eflq-t3 Sfl^ «lEi!- AlJ^elfe ^"741 
(^1450 ^711), 7>7l iS5jA|| zp. s] . fe ^7)1(^452 #31), 7.}7l ^« "flS^is. q-zj.^. ip.2)s> fe ^1(^)145 

4 ^:7il) ^ Jl-fi- ^^ofl 2^«(| mlo)oli ^E^J!]- ti\)o]+]+ &Sr-jr ^7^1(^1456 ^-7)1)3 o]^.o]^. 

S. 10$r 5. 6°fl iAl-g HflolAli ^«.( 120 )o] ^. ^o)] AJA1^1(120A)21 ^-^£3^, ^fl^ *3)Ei ( 

410), 7V7] a|^. DflEg}^ ^]A>7i--(4 1 2 i 4i 4> 416, ... * 418), Tr47)-&(422, 424, 426, ... ^ 428), 7>a}-71 (43 
0) ^ Jl-R-a ^-¥-(432)3 ^7lAi, Zj- ^-Tj-ofl ^o. ^^A|^ ^ 7 flSl AlifA S A]a:>Jl, g^- o^^^ o. 

4!i ?V 7fl# iAltln}. 
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£ 10°fl *D£ qe) ^-¥-(410)^ #slM , I ^fl^ s^(H)* -g-e]*H ?>Emt2] Jfl 

Yt a lEl-i-(h 1 ,h 2 .h3, ... ^h antR )&7]*\, antR^r #*flv+S) 7fl^ ^, #£flu|- <H^ol(60)o|) S«-# #6flq-2l 7fl 
=r» M-^^cf.)* <fl4j«i}(*l450 #7ll). X1450 ^Tfl^, antR7fl2] ^ ofle^ 7]] #711- (4 12, 414, 416, ... 
^ 418)£- «JEJ 44*(410)4'H ^€ *B>| *]El«-(h , ,h 2 ,h 3 , ... ^h^R ) ##2) ## °llH3>i(Ri) 
Ef§- *r*M 4^ #°1 ^8)1 antR7flSl ¥^7)-i.(422, 424, 426, ... ^ 428)5. #3 ^(Xl452 #7il). 

Ri=V h"i 



X1452 ^^l^<>n. ¥^711- (422, 424, 426, ... 428) #7l nflEg^ ^]aJ- 7 ](412, 414, 416, ... 

5E*r 418)5¥-fc1 <y^tb #7l ## "«E?lit ±$ ^### 3 7K+71 (430)5 #3#^-(Xl454 #7))). Xl4 

54 #7*1^,' 7>#71(430)tt ¥^71^(422, 424, 426, ... ^ 428)^1^ ±r*\& ^4*^- AS*}^, 7}#€ 31 
-n-Sit £-^-¥-(432)5 #^*V^, JJL-irSJt £-^-¥-(432)*t (430) °M 7 >#^ *i## JL-? r 

jt-B- eilE)*^ HflolA]^ tf|El»(v, -v antT )5 ^^S>J1, i^atf aflolAli ^(1, - ] antT ) O.SL^ ^# 
tr(Xl456 #7fl). 

ol*K 5. 3*1) 51^ Xl50 #7)1 ^ X| 50 #7l|« ^3l*Rr *IH-¥-(72), S. 7°fl ^312 #7)1 * X1312 #7)1 

# ^*5^>fe ^¥-(322)2] a^ofl Sl# «>^t!- ##<>!] tfl*f| f2*}^ #^§-3}- # 

£ ll£- £ 3*41 *)l50 #t)H cfltb-S- ^ofl 2l# <y. ^^H](50A)# 2]# «5JMr557.i, ^ 7 fl2l 

^-2.51 ^51--g- #2:Srfe #7)l(Xl482 #7||). #i£# <3 ## (de - interleaving) *Hr #7)l(Xl484 #7)]), »S =g 

4 4 1W 31 iflolEj-S £#SRr #7)l(Xl486 #7)1) ^ i£«# a]<g e)He)-S1 ,2-fr-i- ^*Rr #7)|(Xl488 #7)1)5 

£ 12^=7 £ liofl £^1^ ^50A ^^«>^ £ 4°11 £A]^ ^ja. Sfl^«.(72)3l ^ -g-^o,] <y ^/.l of] ( 72 A) 

21 *el£^, #2:^- (720). XI 1 ^ ##-¥-(722), X]l ^ /a] S(P/S: Parallel to Serial) ^€-^-(724) ^ Xll 
#iL-?-(726)-5L T-^&tt. 



X148 ^Tfl^ofl, #3: -¥-(720)^ cf^ *>t|q- Eflo]^ ^i#¥-(70)5.¥-E-1 <a^*> ¥ 7fl2l X]l A]2 ^J9-£ 
^(s ^ p)* ^Sl^\SL, ^^1-* Xll ^ ##-¥- (722)5. #^^(X]482 ^Tfl). X1482 <&7)1:M1, X]l ^ ?V 

#-¥-(722)^ 42-¥-(720)°lM ^sflr* ^ ?MWaL. ^ XI 1 P/S ^«~¥- (724)5. 

(X1484 ^^]). ^1484 #7)1^0)1, X]l P/S ^^-¥-(724)tt X]l ^ ##¥-(722) 5^- <y^«1- ^ 
cflol^S. ^^>i, 3]^ cH|olE]-# Xll #Jl^¥-(726)5 #3 ^(Xl486 #7^1). X1486 ^7fl^ofl, Xll 

#^-¥-(726)^ XI 1 P/S (724) 5¥-Ei c-fl^msj ^^*VJl, #3^* #^^> OUT2* * 

«fl «fl* §9! ^?1(nl£Al) nHHJL #^t-Vi4(Xl488 ^Tfl). 



X]50 #7fl7> £ nofl ^o] ^^slJi Jgit *f|^-¥-(72)7V £ 12<>fl £A1J£| ^ol ^-^^ ^ o._ 

°\) 2]?V X1312 #7)1 ^ ^iL ^^«.(322)^r cf*^- #0) ^ 

£ 13£- £ 7°fl ^ 312 cJ-TjH tHt!" -H- ^-^oll 2)^1 HV^-zjt!- $J #Al^(3i2A)« ^•gSV?) 2]^ fSi^SS 

Al ^9^4 ^ 7flS] X)l ^ Xl2 ^Jil-t- ## (interleaving)^^ #^(X]800 - X1804 #7fll-)5 

S. 14^=- £. 14°fi £7.]^ ^AH}(3i2A)-l- =^^S>fe £ 8»fl £^1^1 ^a. ^^«.( 32 2)^ ^ ^ofl 2ltb U V^^^ SJ 
#Al^(322A)2l !- e}5!5A-], m ^ ¥-^¥-(340), X]l ##¥-(342) ^ ^2:¥ L (344)5 ^#cf. 
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31310 #31^-3). 3U 31^ ^-¥-(340)^ *i* l^ 3)^ -ttJ^DPCH)* 3|1 ^ 3l2 ^iLl* ^ 

^ 312 ^JiLl(s ^ p)* 3ll #-3-¥-(342)5 #3$-#(3l800 #31). 31800 #31*3], 31 

1 ##-¥-(342)* 31 1 *m *£.*(340)5*Ei 3U ^ 3]2 =5}Jil* ^s>Jl t ^, 3|l ^ 31 2 ^A51 

^Jil* ^TW*! «!)# alls) b))<1 ^sflAl 3)#3) *m-s}3l, 3ll ^ 312 1?iUE ^ 

ill* ^*(344)5 #^##(3|802 #31). 31802 #31*31. #2:*(344)* 3ll 7RJ-*(342)3H 3]l ^ 

312 ^Iti #2^kH. #2:# 3]l ^ 31 2 ^5.1* #3 #7} OUT3 ^ OUT4«- -§-*fl uflo)A]^ nfl^ 

¥-(328)5. #^S>J1, 31314 #315. #«8##(7fl804 #31). 



£. 15* S. 33] £*1« 3l50 #3131 tfl# * ^<H| Sit!" #* -a*Hl(50B)* ^^S>7l fl* #5*a1-B5.>M . ^SLS. 
^-£1* ^1 « cflolEl-S. #«-«Rr #31(31850 « 31852 #311-) 3? aj^ ^ *HH1-J1 _2.*1- ^ 

*Hr #31(31854 3> 31856 #311)5 ol-f-c^t}. 

£ 16* i 1531 £*1« -S*H1(50B)# ^*8«Rr 4 ofl JEA]^ ^Ji *l|*l*(72)3l >i ^tgofl ^A]ofl( 7 2 

B)Sl -i-el£5Ai, p, p 2 *K ... <* p NB ^ a^lf ( 860> 862, ... ^ 864), 3ll 3H * (866) , 312 ^/^tt 

(868), 312 ^ #-3-¥-(870) « 3l2 3m *i*(872)5 ^€#. ^a), ^ofl fj-,g- tfTjAj-g. ^ 7 fl2l A| if 

* A a] s> ji , g £r 94 2§ Ai [ 4] jr 7 |)s. aAl ^rj. 

#*1, 3]48 #3]*3l, P, a>, p 2 ... p NB J-f-^l 1 (860, 862, ... ^ 864)* <?1 3#*> IN* -S-*fl #^ #3l# 
c Me} 3#*(70)5*£l <a 3# ^&-5L ^iil* 3ll 3H*(866)3W ^# ^5 #* ^f(P , a>, P 2 a>, ... ^ 
P NB a»5 ^#CJ-(^1850 #31). ^1» ^«B, P , P 2 ^, ... ^ P NB Af ^2:7)1: (860, 862, ... ^ 864) ^* ^ 
^el^l ^1* ^^(Quadrature Amplitude) 4=)5.H ?1 °J (PSK:Phase Shift Keying) ^ 5i#. ^185 

0 #31^«H1, ^)12 P/S ^^-¥(868)* P i a>, P 2 a>, ... « p NB ^> ^-3:71-1: (860, 862, ... ^ 864)^1^1 4£€ 

* tflomsi ^EflS. ^1 ^)H¥-(866)S1 ^H*H ^^-sl-jil, ^1^ 0ME1-* »fl2 ^ #^(870)5 #^«1- 
#(31852 #31). 

<^7lAi, ^li ^lol¥-(866)T=r ©l*^ #71 ^^-¥-(64)5-¥-El -B-Jl# *\]°}*}^ St(I , ~ W )* °d^*>Jl, 

BUojAli &(I,)2l- aflolAl^ gtl-TiSl ul-i:^- 31-t>*H, 31^# «1^15¥-El ^==rl- ^. P, aV, P 2 aK ... ^ P n 
b^>« ISM 4el- Pi a>, P 2 a>, ... * p NB %\ ^7]s. (860 , 862. ... « 864)^1- ^12 P/S #«¥-( 

868)* 3H^#. ^^dl, ^H^-(866)* #* 5S) ^3l5-*f-E-l P , , P 2 , ... ^ P 3 » ^^##. 

--r^^l 5 

2 P --%cii, 2"' P -ocil 
^1 ^1 



^1852 #31^°fl, 312 ^ #^-¥-(870)^ 312 P/S #«-¥-(868)°flAi 3]^ 31olHl-# ^ #^-*Vul, ^ #^ ^. 

^« 312 *J:-?-(872)5 #^##(31854 #31). 31854 #31^*M1, AZ ^ ^-Jl-¥-(872)* 31 2 <3 #^--¥(87 
0)oflAi ^ ^-Aj-^ Tjafl- ^-JiSl-sl.^ ^ #AJ-^ ^^s^, i = 7 > ^jq-# #^#a> OUT5# -S- 

«11 4* ^^(dIsaI) 14^3. ^^*v#(^856 #31). 

3150 #3l7V £ 15<^1 51A13 u)-<4 zj-ol ^^sIji ^a. Sfl^-¥-(72)7> 5. 1631 «><4 z><3 ^-^^ ^Jf , ^. 

^ 2l# 31312 #31 ^ ^2. ^^-¥-(322)* #*4 ^o] ^-^^ ^ ^c}.. 

£ 17* £ 731 £A]^ Afl312 #3131 cfl# * 1^31 a>#3l# ^AH1(312B)«- ^^7] ^# #5*a>H 
5Ai, #* 1-el Afl^ A1J:(DPCH)» ^-J:^-*>jZ ?HJ-*W #«-#fe #31(31880 ~ 31884 #311) ^ 

^1 31°lE)-t- ^2:s>^ #31(31886 #31)5 s^^^ 



- 11 - 




-^2003-0017946 



£ 18-£- £ 8X1 ^¥-(322)2] -H- ^gofl 21$ h}^^ ^aH1(322B)21 ^-^S^, *fl 2 *flHg ^ 

^■¥-(900). Xl2 ^¥-(902). ^/^l(S/P:Serial to Parallel) ^¥-(904). *fl2 XH¥-(906) « *flP , . X]P 2 , ... 
^ X]P NB «2:7l#(908. 910, ... « 912)_sL ^^j^cf. o^W, Zf ¥-7>X| #^ fla-W-fr ^rVl]2] AlJrl-g- ^a^h, 

XI310 #X)*X1, Xl2 X)^ ¥-^¥-(900)^r #-8- 1-eJ *gg *!£(DPCH)* SIMM ¥-Jl3rSruI. ¥-Jl3J-« ^» XI 
2 {HW-(902)£. #^tb^(^l880 #7)1). X1880 ^Xl^XI, XI 2 ?>#¥- (902) }=r X|2 Xm ¥-3l¥- (900) °1] *1 ¥-^5}-€ 
^^"l- *HHKa. ^€ ^^r* S/P >££}-¥- (904) #3tr c r(Xl882 #X1). X1882 ^Xl^MI, S/P ^SY(904)tt XI 
2 *HJ-¥-(902)°1H ^€ 1^4 XI 2 XH¥-(906)2l XH* r X| ^f! tflolE}-^ <§BflS ^$*>i, tflolEl- 
* P, . P 2> ... ^ P nb *> ^^7)-i-(908. 910, ... ^ 912)5. #^^4(^1884 #3]). X1884 #X]^X|, P , , P 2 , ... ^ 
Pnb *> >fi^7]«:(908, 910, ... $ 912)£r S/P ««J?-(904)X|*1 $3 3MEr* &tt}3L, ^*r* #3 

OUT6* f-sfl Bflo]A}^ ^¥-(328)5 #3^r(Xl886 #7)1). -£91, £ 16X1 P , , P 2 . ... >g P N b *> * 

27)1: (860. 862, ... U 864)°] ^ = tHl'S, £ 18X1 JEa^ P , , p 2 , ... p NB ^ ^3:7l#(908, 

910, ... ^ 912)£- ^S.el^ ^fl^ch ^i-t, £ 16°fl & P , , P 2 , ... * P NB *> 4^7)l-(860, 8 

62, ... « 864)°1 7]<y 5- 18X| £Ajjg P , , p 2 , ... p NB a> 2711- (908, 910, ... ^ 

912)£- ^Aj- 4i£B ?H ^^^cf. 

<^7lAi, S/P £^¥-(904)2} P , , P 2 . ... « P NB *> ^3:711- (908, 910. ... ^ 912)* XM^fe XI 2 Xl<H¥-(906)*=r 
XI 1 XH¥-(866)fi|- -S-$J?V <31Mr ^, Xl2 XH¥-(906)*r XHAli ^ -SL *Hl¥-(332)3.¥-tH <a^$ -R-S. 

VV BflolAl^ ^(I, - ^ )S¥"E1 *r*M"(P, , P 2 . ... ^ P nb X")* ^SKU, ^3 ^4X1 S/P ^«"¥"(904) 

4Pi,P 2 , ... ^ P NB *r ^^7ll-(908, 910. ... ^ 912)« X1<H^. 

£ 11 - £ 18°fl S-A]^ Z}- ^-SJ Aj.^*}. - Dlglta , Communication" B|-fe XI 'Jo 

hn G. Proakis'X] 2]*fl 7^s|s $ 7}&S. (Singapore) <H1 S|aS+ « (McGraw - Hill Book) #^>ofl 2l«fl 

lggS'dS'Hl #?>^ 3rd Edition ^21 Xl8 ^X| 7flAl5lol oicf. 

°]^*\ HV2f Zj-o], iL ^tgofl oq*!- 7l^l^2f Ol-S-^I o>Efll4 O^illol^. S^-SV^ O]^ Jg-Aj « HJ-^ o. ^. 

?V ^* ^-^tr ^^.« ol^o.S.¥-E^ 71^1^-o.S XJ^-Al^ss., Jflol^, Tl-a * ^^-o] <g^* 2)^ 

Sr^l ^ ^ Si* <^>M 2t c)) ©1 ^(throughput) * ^tf\s^A}^ ^ zj-^-nf. 

(57) ^^21 «fl 

1. 

7]^]^ « ol*^* o]^ ^-Al xi^^, 

^71 7l^l-^O.S.¥-El A1J1S¥-E1 ^M-l XmS] ^* ^^«>JI, ^7] ^ AS.¥"El ^71 

t>Xim X]\fi£l ^ ^* =9-71 ^^.1- ^^S>JI, Aj-7] ^- 7l Al^ ^^.*>C^ Aj- 7 J 7W 

^7) Al^s. ^AISVJI, ^Aj^ Aj-71 Al^s.YEl ^71 ^-71 ^jiL* ^d* #e) Al^S. 

^■71 <3-7l ^|£L1: °l-g-SH XlolAli d]|^ * nqolAl^ ^$5>JZ, ^^-^1 ^X-# ^-"a^H XI ^ Aj^s.^ 7VAV5>JZ, 7} 
^X-l-^- Aj-71 0]^^0.^. ^^Sf^ 71^1^* ^-Hl*^, 

^7) ol^^j. Aj-71 7 i^i^. z]-^ oHfli4 cHeflo]^. ^j^. y. El ]vf cHEfloll- i^>^- O]^ Jp-Al ^ 
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#7l 0.3.JMM »fllolAli ^Eil-Sf HflolAl^ ^^sVS, #7) mH^i ^E^f* xS)^S- 

2] ^» M-Ef^^r -fhS. ^# #7l UflolAji ^s.5.«.El 31#*}al, -fi-jL^- #7] HlHA)i ^tH* * # 

71 ai)o]A]i S-lr-i: #7l # 7l ^ jis^ #^5>fe o}^ ^- 7 | ^^JjL. w 

^71 #7l ^JiL ^-¥-3.^ <a^«- #7l #7l #7l *|« AJU #3*Hr ^7) 3)iL 

i°>?-¥-* T^ltfe 3* <>H|i4 o^o^ i^-fe o}^. j^-a] ft*]. 



A2 #°H A>7l 71 

#7l #:£« *r#.*)"Jl. =^#€ ^"71 IHQ #7l #7} ^iL# ^-«*>jl, ^£ #7l #7l ^JiL# 

aflolAl^ ^ji 

-8-71 1-51 HAS} #7] #7l ^jiL^ -S-jSL^ #7l aflolAli ofl^*>^ # 7 1 i$o]X\* nfl^J-ji 

#7l HflolAl^ B^^JjL^ <Qm± a> 7 1 nfl^ #7l #7l ^Ji^ -frjL* #7l *MA]i «)El»2|- <£#*H # 

71 HflolAl^ ^«r«fll, #3*Rr UflolAli >g^-; ^ 

-8-71 HDolAli ^-SjJ-oflAl vg^og ^S-fr AJ-71 S)-<a*H 7R>*}jL, 7}+}& ^^-g #3 ^ 7>A}-«. 

#?1 7>^0|]A-1 Aj- 7 ] 7 ].A].^ Aj- 7 ] 71*1^0} Aj- 7 ] OV^]u|. OleflolS. ^.^ Aj- 7 ] O] ^ O.^. }J-§- S^O 

3- *Rf tHlM- oHH-I- i#«Rf oi-g. ^.Ai #*i. 
3)^4. 



^13 iM) ^"71 ol^^- ^7] 

■#7] Z}iQ: ^°.2.^T% BflojAl^ ^-«fl Aj-71 UflolAl^ ^7} *\)o\X\^ *8^f>}$= *H°]S-]±. & 

^■¥-: 

•a Tim* i4*}fe -8-71 mMAiA, &^s] ^# 7>^-^*l-ji, ?V-g-^€ -^-71 -B-JL UflOlAli ^A-l ^$1^ -fj-S. 

aflolAl^^ 7fl<+-¥-; ^ 

#71 UlMAli ^^-S-^-El <y^^V Aj. 7l UflolAli «|El-§- * #71 BUojAlA, ^S^H #7l -^2. HflolAl^ ^ 
-fi-Jltb #71 UflolAl^ tf)E^-i- « -a-jL*V #71 HflolAl^ ^S.^ ^01^ Al^«-^. ^H)5>^ S^jOg. ^ 

^ °>tfli4 «Hafl<>l# iWte- ol -f- *# #Al. 
^t 1 !)- 5. 



*14 #ofl Si«H^, #71 HflolA]^ -g-^«^ 

#71 s-a^^. # 7 ] oi^-^-ofl # 7l ^.Eflq. oiefloisi oj-Eim-i-o)) sfl#s>i= ajEii-s. -g-5]*l-;a, 
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#7l ^ ^ 4^+3.+^ #7l 4H£ aiEl-i- 7}7l ## nflE^^- Tfl^Jl, 31#€ #7l 7>7l #:& 

#7l 7>7l #:& nfle^-g. z^Zt^r 4^ ¥^«>J1 ) ¥3€ a*Hrfr #3*Rr ^r^^-fr; 

#7l if 3€ ^J*** 71-AV^ #3*Hr 7>^>7l; ^ 

#7l 7>-ti-7H^ 7 }#^ ^S^E) #7l »i]o]Al>; -g-^aj,g- 94| #7l uflolA]^ ^EH^ #7l BlHA^ 44 
*>^r Jl-frSt S-^-f-l^ ^H^Hr 33* S}£r ^EflM- ol^oll- i^-sV^ Ol^- JpLAl #*i. 



*ll4 #°)1 $10]*\, #7l Ol^o. # 7 ) #7l ^jji * #7l ^fl-fr o^AVsH Bfl^Ali ^fl^^- A^KS. #7l 

°1#2} ^SLS. ^Jilr-i- #71 ^£ ^je.-1-S.^-El #7l 71^1^^ ^iLl- Sfl^S>nl, 

#71 71^1^ #71 1-51 ;5flM Al^r-a «-el*H #7l *H5L # °l#Sl ^j£L51 ^JiL«--§- <«<fl*fciL. #7l ^£ ^ 

#71 #71 ^^.1- Ol^-^I-Ol #7j BflolAji D|l3g *J #7l HflolAl^ ^«-S>^- :$) -g; oj-^q. o^ol 

» i«-5>¥ Ol* **! #*1. 

3^7. 

m #°n $z<>i^i, #7i 0]%.^ & 

#71 #71 ^H<2\- #71 ^(H)* 0>i!j]<4 £o] ^#SH #71 HllclAl^ *fl^,g. ^Ajsfjl, #7l HflolA^ 

*H^(C)* -fr^sKr jtyg 



(<^H. I, ~ ^ ^ -frjfi^}. #71 BllolAl^ * -ffSli- #7l W^Ali ft**. AA ^vfljl, N B ¥ 

#71 -fj-S. aflolAl^ ^» M-El-vHcf.) 

#71 aHojAl^ #71 ^# A]Jl-i.^tL^ #7l o>Elll4 Cflolef ^ #^0.5. #7) ^J9_£ ^J^-fr 3 #«Hr 
Cf^ ^S|l+ BflOlE^ ^ 

#71 4^ ^Bliq- CflolB} ^f^El <a^^- #71 ^AS. ^iL#S.-^E-l #71 7lAl^-oflA^ *B^§VJi, «fl 

^€ #3*Rr ^iL Sfi^M^-* C-l ^-HlSHr ^J* §>fe <H3H-t- i#*>fe ol^ #^1. 

^T 1 * 8. 



^17 #^ SiolAi, #7) 7lAl^ 

#71 #Bl *im Al.i* ^-el«H #71 ^iLi ^liLl-i- fl^^jl, ^« #71 ^5. #71 aflolAl^ D fl 

3g JjL S #^«>^. ^Ji A|A^«.« C-l ^-Hl5>Jil, 

#71 HflolAl^ Djl^JjLi- #71 -^_a.5L -fi-jL^ #71 HBolAli #7l Hfl^Al^ ofl^^^ S.^O S 

¥ OISD^H i^-SK^ Ol^- ^-Al #^i. 



^T 1 ^" 6. 



C=H[v^v, v^v 2 - • • V^Wnb] 
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9. 

^•71 <y^tb ^-71 l^-g: ^ 7_W>i, « 7_H^ ^4t* #3«Kr Xll ^ 

^-71 X| i « ft-a^s^ <a^t.v ^-71 ^ l:4*-a- all ^lEfa #3*Rf Xji ^l ^ 

^"71 X|l fc^S.^ <a^t.V^7l ajl C-flOlEl-al ±^ ^S}^ f^TT X| 1 Xll a.^Jf# T^Wfe 5! 

* ^ 0.3. ^Eim <Hen°i« °i^ i-*i. 

10. 

Xl8 1H1 -S-71 ^s. «fl^-?-^ 

^ oVEflT4 c-HolEf 3^.3.^3 oJb^v ^- 7 | ^_S_5. ^ ^s. cf= -a-SL «lMAli: ^ ^3 ^ = 

5. ^S*>JI, 1^* P, *h P 2 *h ... ^ P NB ^711-; 

^71 P^V, ^7] P 2 X>, ... « ^-71 P NB ^> ^-2:7|l-o)l^ ^3l% 141"|- a) 1 ^]o]^S] ^EfljiL ^«-5>Jl, W 

all c-OolE}-*- f^Sfe X| 2 fl/^l 

^71 ^"71 ^Ji <a^«- -R-jLtt ^"71 HflolA]^ «1 "§:*-§: ^A^ji, 7)|A>.£ 

-#71 ^ SM^CPi. P 2 , ... « P nb )* l^S. l^-?-^ ^-7] P,*}, ^71 P 2 *>, ... ^ -3-71 P NB 

^-2:7|#33f X12 ^/ajl l*^* XH*Rr XI 1 Xl<H-¥-; 

Xl2 *8/aJl l^sL-f l^*} >y-7l all ^»mt ^ *H**|-jI, ^ 14« #3*Mr XI 2 <3 tHHf: ^ 

^"71 XI 2 ^ Ti^iL^Ei <g3tt >3-7l ^ Tj-^ ^-Jl^ol -S-71 1 ?_V^ 1^21 iL*# ^^s>J7, i^-7V 

^71 <3 1^1- #3*Hr XI 2 Xll ?-»l*>fe ^J-g- ^-aj 0.5. *>fe -LVEflM- <Xefl 0 is. i^>^ o] 

^T 1 ^- 11. 

*09 ^71 ^iL *&^^$= 

^7l ^i-g- #e1 Xll -?-J:s|-*>ji, Jf^a^^ 1^1- #^s>fe Xli *m ^s:Jf; 

-#71 XI 1 XI ^ ^-i^-S^-Ei oj^^V -8-71 141- 7i^-S>J», l^l- #3«Kr XI 1 ^ 

^71 XI 1 ^1-^-^S^El Sl^t!- ^71 71^"^ l^l- ^2:§>JI. «i.2?l laJH- ^"71 fAE ^^.#5.^1 ^7l XI^Ali nfl 

^Hl*>fe o.s sfe thXlv+ ol2ll^l# i$-*V*r °1* ^1. 

^T 1 ^ 12. 

^Hlio ^xi sl<H^. ^7i ^a. 

^•71 ^d* 1-el XII ^.it -?-Jl^-S>Jl, Jf&S)-€ 14# #^SHir X12 XII Jf±-¥-; 
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#71 »12 Jflfc ^J^S-^Bl °d^^V ^7} ^JlS^ ##S>ui, ^4* #3*Hr *fl2 -L>^; 

#71 Afl2 ##>ML-¥-El #71 ^« tflolEl-21 ^EflS ^S-SVJl, #7] «^*} 

#7i «i«-^-s.^-Ei <a^?v >a-7i diom« ^ ^ -s-jl ^ha^ ^ n>so, g^jj, $ 

2:^ #7l ^iL-&S.Ai -tf 7 ) aflolAli pfl^JjLjL #^S>^ p, , p 2 , ... ^ p NB A> ^^711-; * 

A #71 31/^^ #71 P, , ^71 P 2 , ... «J #71 P NB *> ^2:7ll-i- *\]°]Z}^ ^ 2 ^<H-?-# ^l^Rr ^ 

%°.3. ^ oj-tflq. o] efl on- s^V^ oi^- -§.ai 



AfllO # £^ 12 #°fi SM^I. #71 P,^. #71 P 2 A>, ... ^ ^"71 P NB A> 4^711- ?)^*\ ^Si^ZL, 

#71 P, a>, #71 P 2 ... <g <$7] P NB «! 2:711- Z^^g- ^ = el ^ «|2:SRr ^^r f^S «>fe ^EfluJ- o^c 

•S-i#^ol-S--i-##^l. 



AfllO ^ A)U2 #°)1 Aj-7) P,*}, -%7\ P 2 *>, ... * ^-71 P NB *} 4271 # Z^^g- ^43" 4^ «E 7 ) «g 

-2, #71 P, %\, S$7] P 2 S>, ... ^ 43-7| P NB ^2711- Z]-^ ^AJ- AJHE 7j OJ ^^s}-^ ^ S^O S 5}^ ^.tflul- 
i#5}fe oj-g- #Al ^ 



<J>31M- <Hefl^l» Zl-Zt ?>^r 71^1^- ^ °l-§^^- Zjfe Ol^ J|-Al ^*}<$X\ Ol^- ^Al Hj-lgoll 5fl°H. 

(a) #71 7l^l^-o.S.-?-el #JL3.-?-El °>EHq-l ^fl^fil SL^% <M}S>JL, ^4l€ 4>7l 5}-*^ S-Aj O.^.JfE-1 
#71 °>E1]U).^ 43"^ SA^ MV^^. ^7] ^^s>i, >S-7l ^-71 Aljrig. ^^><^ ^7l 

7lAl-^AS Ai*s>^ <a-31; ^ 

(b) #71 A1^ # ^Algj-J!, ^A)^ Aj- 7 | ,1)^. AjiS-ijLE^ ^-71 ^"71 ^iLl" 4€^. #e) ^fl^ Al^S. ^.^ 
# #7l #71 ^3 Ml: ol^.^ BflolAl^ nfljg * HflolAli ^^3>J1, 3)-<a*B #J:l-4 71-^51-^1, 

16. 

Aflis #7i (a) <a-7im 

(al) #71 7]x]^O.g.l?-TE,) Al31# ^AjSl-Jl, ^AJ£ AlJlJS.Jf-El Aj. 7 ] ^- 6. S ^-^^ ^1; 

(a2) #71 S-^ 0_ S «. E ^ UflolAl^ ^Ell-31- HflolAli 211-^- ^^«}J7_ Aj-^ aflolA^ ^El-f-^ -ff-jL*} ^B^-Sl 

^tl «fl°lAli ^» Aj-7] mlojA)^ TflAj-^Jl, -e-J:^- Aj-71 aflolAl^ tf[|E^ ^ o.-^^. A> 7 ) Ufl °1 A] + 

#71 ^3-71 43iSAi ^^SV^ ^1; ^ 

(a3) ^4i€ #71 43-71 4! Ml- #71 Al^s ^^-^fe cj^l# -7H|5l-fe ^-fi- s.43 *>fe oVBflu)- oleflol^. ^ 



13. 



^t 1 ^ 14. 



^n 1 ^- 15. 
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17. 

*1116*lHI $Xo]^\,^7) (b) &7$Sr 

(bl) -8-71 -r-tI*VJl. ^71 4|« aJ^^e-] ^-71 #7l ^iL# J-WRr ^7)1; 

(b2) >S-7l ^.-fr #B} -tlSLSj- ^7) #71 ^J£# -B-Jl^- ^71 HflolAl^ &t-g- Dfl^S>^ Aj. 7 ] HflolAl i nfl^ 

(b3) ^"71 BflolAli nflag^ Aj 7 j ^. 7] ^.Jl^. Aj-7] BflolAli "S^E.^ -g^y-sH ^7] *\)°\*\^ #$~gr 

(b4) ^71 BflolAl^ Aj-71 J*<a*J= Afl^ Al^J!} 7VA>s}fe ^Tlll- ^«l*>al, 

^7] 7>A>^ A} 7 ] 71^1^ Aj-7) o> *}) ^ ^ a)] o] M. ^.gj) Aj- 7 ] ^5}^ 3 "fr 4^°^ *V£r tfEfluf 

<H3H» i^Vfe O]^- -fi-Al 

^T 1 * 18. 

*Hl7 5tM*1, ^71 ( a 2) #7flfe 

(a21) ^"71 s^(.j!B El HllolA]^ **fl ujlolA]i aiE^-iruJl- Aj- 7l aflolAlA, &s..a. 

(a22) <g*)?ft* 3^>tt #71 Hll^Al^ ^s-o] ^S. A^7l -fi-J: ^Ha]^ ^ S #7fl; «2 

(a23) ^>7l HflolAl^ ^Ell- Aj-7] ttHo]Al^ SM^O^ <$ 7 ] -frjL HllO)Ali ^ oV-f^ Aj 7 ] Hj] O] A] 

^ H o V, a. 

19. 

*fll8^°fl 9X°]*1,^7] (a21) #7fl-fer 

Aj-71 *>tg s-a^^. -g-e^i-^ Aj-7] Aj-71 <a- E fl!4 <H efl o] ofl ^ ^E-1# ^*Hr #7fl; 

^71 7>7l AjqQ- nllESjA.s. q-z|^. ^ ^TitVa ipaj^fe #711; ^ 

^71 ^r^^ «4«-ft- 7>^VS>J1, A>7l 7VAJ.^ ^^JjLEi Aj-71 BflolA^ -g-A|^^ ^-Sfl AJ7I tiflolAli ^E^^ ^7] 
BflolA)^ ^S.^. A§A} S }^ ^-Hl^ ^J^- S.^! O.S. SRr ^fll4 <H^1°1» i«"*>^ «>1* *-M 

^t 1 ^- 20. 

^118 Si'H-H, ^-7] (a) <a-7l)^ ^71 #71 J}H * Aj. 7l 5^ SA^-g- <gAj. S l.^ BflolAlA, ^fl^-g- ^Aj^Jl, 

^71 BflolAl^ ^fl^I!). Aj-7] OVEflq. CH^|olS. ^.Sfl ^Al^V ^Al Al^S.^^ 0>E)) C)] O] E}- ^# ^ ^ <H £ 
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^•71 (b) ^A}^ -#7l #-8- 1-5] ^.JE* -g-^SH #71 ^<H£ ^- o^oj ^£.5L ^J£-I"g- ^WKa, #71 

*-fi-S- ^ .&«"§- #7l #7l ^il* <>l-g-*H #7] BflolAli Dfl^ ^ -#7l BflolAl^ ^SKr ^j-§- ^Og. ^ o> E fl 
<HiHl0l» 5L«-S>^ Ol^- HJ-^. 

^T 1 * 21. 

*120 5fl°H. ^71 (a) #7)1 £r 

(a4) -S-71 (a3) ^Tfl^ofl, <#7] #7l ^iL<2]- #7l JM)(H)* £ol ^aV«H #7l n<>}X\+ *fl^(C)-g- <fl 

C=H[V^v, y^v, • • • y^v NB ] 



(°171A^ I, - ^ B ~vfc B ¥: -R-a^: #71 Ullc.l7.li ^El-i- -a-J^V Aj- 7 1 bIHa^ ^ ^b^H N B ^ 

#71 -S-JL UflolAl^ ^ ^E^tf.) 

(a5) ^"71 ttllolAli ^-7) ^Al Aj^s-^aEi ^ o> Efl q. cflol ^ ^ « 0 v^i O.S #71 fit ^ :&!--§- 3 

(a6) 3#« #7l ^a.-1-S.-^-El #71 7}x}^*\ *WRr #7fl«- c-1 ^HlS>^ ^-§: s^AS 

sRr ^efloia. i^-,01^. -g-Al « 0 V^. 

^*J- 22. 

^121 ^ofl 9l°]*\, ^"71 (b) ^-7(1 

(b5) ^71 (bl)^7fl^o)l, -S-71 -i-S] *flV| AlJ:a £el*M #71 fJL£ ^Jit-fr ^*fca, >S"7l (b2) ^TfliS. *1 

^•71 (b2) #7^ ^7] (b5) ^74|oq-H -fl^ >S-7l ^JlSl ^±L#4 -R-JL^- -S-71 BlHA^ nfl^*}^ ^-g- 

SV^ °>3H4 OlSfl^l* i«-S>fe Ol^ ^.Al tg-^. 

^^*J-23. 

7fl22 *J-°11 fl^W. Aj-71 ( a 6) ^7^1^ 

^•71 (a5) #71 ^iLS. ^JiL-&-£ l&Tfl; 

^3-71 ^-2^ ^*}-§-g- Tj-Aj-g].^. ^-Tfl. 

Aj-71 <*| ^Sl-l-i- 311 EflOlEj-S £^*Hr cfTfl; ^ 

#71 3)1 CllolB]-Sl iL-ff-l- ^SRr C+7ll# T^Hfe 3}-§T f^AS tVtlM «HeHol# i^-B>fe olJg- Jg-Al HJ-^. 

^^lJ-24. 

71122 SlcHA^ Aj-71 ( a 6) ft Tfl^ 



- 18 - 



^-7fl^-sl ^-2003-0017946 



(a61) #7l (a5) £31<>IH 3#€ #7| f££ ^iL-&^r *\2. *K*«£ ^^Si*}^ £31; 
(a62) #7l ^t-* 3 « ^lEfi] ^EflS. ig:&*Hr £31; 

(a63) #7] 3)1 c)]olEf# q ##3^ #3|; 

(a64) #7l ^ ?J#€ ^» <3 ##3 ^=1- ^s}^ i^Tfl* T^Wal. 

#7l (a2) <Et7}H]Ai -^Jl^-^-71 mlolA]^ U]-i r ^-S.«E^ ^7) *H^-&.g- ^^^^ ^-§r f^jAl Sffe 

£3IM- <H3°1* 
^T 1 ^ 25. 

3123 #°l) Siol^i, #7l (b5) £31fe 

#7l (bl) ^Jr^l^ofl, ^1 #-8- #e) ^ ^.11 +£JiWte £31; 

#71 ^5l3^ ^t^* £#Sl^ #31; * 

#7l TjA}.^ #7) ^j9lS. ^M*^- ?5U, #7l (b2) £315. ^«8*Hr #7)11- ^-Bl*Rr ?J-§- 

s *>fe tfEflq- <H2fl<>l« i^sVfe °1* « 0 >^. 

31 24 *«fl #71 (b5) #31^ 

#7l (bl) £31^°l], #7l ^-g- #el *fl^ £31; 
#71 ^312}-^ ^2H- ^V-y-^fe ^7)1; 

#7] igg 3HeJ-<>1 ^Efls ig^Hr #31; ^ 

#71 cflolEl-^. x}^3. #2:*^ #71 fi£ ^^.1-* ^*Kil, #71 (b2) £315. £^*fe £31* 



#71 (bl) #3H*1 3"«£ #71 #71 ^iLoflAl -S-3l«t#71 UllolAl^ Stl-^-21 Hl*l-S.^-El ^7} *M^«£- ^Slrr 
^-^^5. sRr £Bfli4 ol^oll- i^-§V^ ol^- ^.A] ^ 



^1*1-31, 
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